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Surveillance of Above-knee Prosthetic Femoropopliteal Bypass 
S. Aune*, O. M. Pedersen 1 and A. Trippestad 
Department of Surgery, 1Department of Heart Dzsease, Haukeland University Hospital, 5021 Bergen, Norway 
Objectives: to evaluate a surveillance programme based on colour duplex ultrasound scanmng of above-knee prosthetzc 
femoropopliteal bypass. 
Design: a retrospectzve chnzcal study. 
Materials: one hundred and eighteen above-knee prosthehc femoropopliteal bypass procedures performed from 1993 to 
1996. 
Methods: scans were done at 1, 3, 6 and 12 months, and annually thereafter. &gni~cant graft-related stenohc leszons 
were de~ned as 50% &ameter eductmn or more located at the znflow or outflow arte~zes, or associated wzth the graft. 
Ident~ed Ieswns were treated by angzoplasty or surgical repazr. 
Results: the primary and secondary patency rates at 2 years were 55% and 71%, respectwely Stenotzc lesions were 
documented on 45 of 463 scans (9.7%). Twenty-nine grafts (25%) were treated and only szx of these grafts (21%) 
occluded. This was sign~cantly superior to the occlusion rate of 41% for the whole serzes 
Conclusions: it appears that one-quarter of above-knee prosthetic femoropophteal bypasses develop graft-related stenoses. 
The favourable prognoszs of these grafts after treatment for stenotlc lesions just~es a survedlance programme. However, 
most graft occlusmns eem to occur in grafts where no stenotic lesion has been previously detected. 
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Introduction operation was 70 (range: 43-93). Seventy-four op- 
erations (63%) were performed for intermittent clau- 
The benefit gained from a surveillance programme for dication. The rest had critical mchaemia defined as rest 
prosthetic femoropopliteal bypass grafts remains a pain or gangrene. A PTFE prosthesis was used in 57 
matter of controversy. 1'2The use of colour duplex procedures and Dacron prostheses in 61. 
ultrasound scanning has proven superior to all other The patients were investigated with a colour duplex 
modes of investigation i identifying bypass related ultrasound scanner (a linear-array sonographic scan- 
stenoses and graft occlusions. 3'4 Stenotic lesions in- ner with a 7.5 MHz transducer, Toshiba, Nasau, Japan) 
fluence the haemodynamics in the graft and are at 1, 3, 6, and 12 months following the operation. Later, 
thought to cause graft occlusion. 5 The aim of the annual investigations were performed. All in- 
present study was to report on the incidence of ab- vestigations were done by the same operator (OMP). 
normal scans in such grafts and the results following The median follow-up was 18 months (range: 0-51 
intervention based on these findings, months). The study was closed 6 months after the 
last primary operation. Graft-related stenoses were 
regarded as all stenotic lesions located at the inflow 
or outflow arteries, at the anastomoses, or within the 
Patients and Methods graft. A diameter eduction of more than 50% was 
considered significant, warranting further in- 
During a 4-year period from 1993 to 1996, 118 above- vestig ation.6 
knee prosthetic femoropopliteal bypass procedures Primary and secondary graft patency rates were 
were performed in 110 patients. The male to female calculated with the product-limit method and il- 
proportion was 2:1. The mean age at the time of the lustrated as Kaplan-Meier curves according to Un- 
derwood et al. 7 The comparison of patency rates was 
done with the Logrank test. s The secondary patency 
*Please address all correspondence to' S. Aune, Department of rate was based on the situation at the end of the 
Surgery, Haukeland Umverslty Hospital, 5021 Bergen, Norway. follow-up period, regardless of the type and number 
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Table 1. The location of graft-related stenotic stenosis had been identified (Table 2). This difference 
lesions identified at 45 colour duplex ultrasound 
scannings, was found to be statistically significant (p<0.01). 
Location Number 
Inflow artery 10 
Outflow artery 6 Discussion 
Proximal anastomos, s 7 
Distal anastomosm 11 Colour duplex ultrasound scanning is effective in de- 
Both anastomoses 8 
Graft 3 tecting haemodynamically significant stenoses in infra- 
inguinal prosthetic graftsJ The treatment of such 
lesions is thought o prevent graft occlusion. 3'4 How- 
of interventions performed on the graft. Continuous ever, a systematic surveillance programme is time 
data were compared with the Student's t-test and the consuming and the benefit in terms of overall graft 
Pearson's Chl-squared test was applied for categorical patency has yet to be proven. Furthermore, the optimal 
time intervals between investigations have not been 
data. Systat Macintosh was used as statistical software, established. Our surveillance programme appears less 
intensive when compared to others; possibly ad- 
&tional investigations at9 and 18 months hould be 
Results considered. 9'1° 
The male to female proportion of the present series 
Women were significantly older than men at the time was similar to that found in previous papers, as was the 
of the operation (72.7 vs. 68.6) (p<0.05). The patients number of patients with cardiac disease. Our patients 
operated on for critical ischaemia had a mean age were, however, older with a lower incidence of dia- 
of 72.4, which was 4 years older than those with betes mellitus compared to other series, l~'n PTFE pros- 
intermittent claudicatlon (p<0.05). In the female group thetic grafts were used early in the study period, 
52% of the operations were performed for critical whereas Dacron grafts were preferred later. Thin 
lschaemia, while this was the case in 30% in the change in preferencewas primarily based on handling 
male group. This difference was statistically significant characteristics of the grafts. The women were sig- 
(p<0.05). Diabetes mellitus was present in 19 patients nificantly older and had a higher frequency of critical 
(17%), and 60 patients (55%) had known cardiac dis- ischaemia t the time of the operation as compared to 
ease. the men. A femoropophteal bypass operation on a 
The 118 grafts had a total number of 463 colour patient with intermittent claudication is still a matter 
duplex ultrasound scanning during the follow-up of controversyJ 3 
period. The findings in 45 of these (9.7%) led to the The total number of 463 colour duplex ultrasound 
treatment of a significant stenotic lesion in 29 (25%) scans illustrates the workload of a graft surveillance 
grafts. Table 1 shows the location of these lesions. Five programme. More than 90% of these investigations 
stenotic lesions developed in Dacron grafts and 24 in were normal. However, a stenotic lesion was detected 
PTFE grafts. This difference in incidence was stat- and treated in 25% of the grafts. These numbers are 
istically significant (p<0.01). The median time span in accordance with previous reportsY 4A median time 
from the initial operation to the first redo procedure interval of 7 months from the initial operation to the 
was 7 months (range. 1-46 months). Thirteen grafts first redo procedure confirms that these lesions most 
needed two or more treatments for graft-related sten- often appear within the first year of the operationJ '2 
oses. The treatment consisted of 42 balloon angioplasty The higher frequency of stenotic lesions in PTFE grafts 
procedures, one bypass extension and two surgical as compared to Dacron grafts has, to our knowledge, 
revisions of the distal anastomosis, not previously been reported in the literature. Our 
The primary and secondary patency rates at 2 years figures are, however, too small to draw any firm 
were 55% and 71%, respectively (Fig. 1). No difference conclusions. Most of the graft-related stenotic lesions 
was found m the patency between PTFE and Dacron in the present series were located at the proximal or 
grafts, or between claudicants and those operated on distal anastomoses. This observation has been made 
for critical ischaemia. During follow-up, 49 of the by previous authors. 2'3 However, Sanchez et al. re- 
118 grafts occluded (41%). Seven occlusions occurred ported that inflow or outflow lesions occurred in 87% 
within the first months of the operation. Of the 29 of prosthetic grafts in any location. 9 As in the present 
grafts treated for stenotic lesions only six occluded series, they also noted the rare incidence of stenoses 
(21%), compared to 43 of 89 grafts (48%) where no within the prosthetic graft itself. In flow and outflow 
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Fig. 1. Primary and secondary patency of 118 above-knee prosthetic femoropopliteal bypass operatmns. The number of grafts at risk is 
indicated below the curves 
Tab le  2. The number of grafts with and w i thout  a s tenot ic  lesion haemodynamical, rheological and haematological 
and the  number of occlusions in each group, factors. 
StenosIs No stenosls Total In conclusion, graft surveillance using colour duplex 
makes demands on scarce resources. However, about 
Grafts 29 89 118 
Occlusions 6 43 49 one-quarter of patients with an above-knee prosthetic 
femoropopliteal bypass develop graft-related stenoses, 
and these patients apparently benefit from a sur- 
veillance programme. Furthermore, some form of sur- 
stenoses are usually regarded as atherosclerotic, veillance is necessary for there to be continuous 
whereas anastomotic or intragraft lesions are more evaluation of the results of above-knee prosthetic 
often caused by intimal hyperplasia. 15 femoropopliteal bypass surgery. For these reasons, a 
A 55% 2-year primary patency rate is not impressive, systematic surveillance programme would seem ap- 
nor is it unique. 1'11 No difference could be noted in propriate. In addition, further studies are needed to 
either primary or secondary patency between PTFE distinguish causes other than stenotic lesions that are 
and Dacron. Even though the comparison is retro- responsible for prosthetic graft occlusion. 
spective, this observation does not reject the use of 
Dacron in infrainguinal bypass operations. A similar 
conclusion has been stated previously. 13As graft-re- 
lated stenotic lesions develop in 25% of above-knee References  
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